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Strengths and limitations of this study ► To minimise recalls and selection bias, the data in this study were collected from a nationwide survey representative of patients with chronic diseases. ► The major limitation of the study was the crosssectional survey that limited interpretation of the results. ► Other study limitations included determining the true interaction between financial risk and healthcare selection, as the limited service capability of the primary healthcare system may affect the healthcare utilisation of chronic patients.
AbStrACt
Objective To assess the joint cumulative effects of medical insurance and family health financial risk on healthcare utilisation among patients with chronic conditions in China.
Design A nationwide population-based case-control study with multinomial logistic regression was conducted and used to estimate the ORs of healthcare utilisation against type of medical insurance and family health financial risk using the Anderson model as a theoretical framework. 
IntrODuCtIOn
As society and the economy have developed in China, chronic diseases, principally cardiovascular and cerebrovascular disorders, cancer and diabetes, have created increasingly serious public health problems, with diagnoses in these categories reaching 260 million people. Deaths due to chronic disease account for 85% of total deaths, and 70% of the total disease burden. 1 Although chronic disease is the leading cause of adult morbidity and mortality in many low/ middle-income and developed countries, 2 the prevention and treatment of chronic diseases still do not attract enough attention. This reality will seriously impede the positive effects of poverty eradication and economic development. Establishing and perfecting a chronic disease management service system combining prevention and treatment is a focus of the Chinese government. In 2003, China initiated an improved medical insurance system and introduced a primary healthcare system at the same time. There are four basic medical insurance schemes that provide coverage for more than 1.3 billion people in China. By the end of 2014, 736 million rural residents had joined the new rural cooperative medical scheme (NCMS), 98.9% of eligible rural citizens covered by NCMS. The sources of NCMS funding are government subsidies and individual premiums. Annual premium cost per capita was raised gradually. It was ¥30 in
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2003 and ¥411 in 2014. Included in the benefit package offered by NCMS are inpatient medical services and outpatient medical services for chronic diseases. Today, the government is promoting the integration of NCMS and urban residents basic medical insurance (URBMI). URBMI covers urban residents, many of whom are in the not-employed category, such as students, children and the elderly; this insurance covered 314.5 million people by the end of 2014. 3 In 2014, urban employee basic medical insurance (UEBMI) covered primarily the 283.3 million employees of enterprises in urban areas. The source of UEBMI funding is 8% of annual payroll (6% from employers and 2% from employees). Annual premium cost per capita was raised gradually from ¥383 in 1998 to ¥2841 in 2014. The UEBMI benefit package includes inpatient medical service and outpatient medical service. 4 Finally, Gong Fei Medical Insurance (GFMI) covers employees of government offices and institutes of public affairs. This traditional scheme has been reformed and merged into the UEBMI scheme gradually.
The results of previous studies illustrate that identified gaps in insurance reimbursement were fewer with NCMS and URBMI coverage as compared with UEBMI coverage. 5 Out-of-pocket spending accounts for a large proportion of total healthcare expenditure, with large disparities among the different insurances schemes. 6 A segmented medical insurance system is not conducive to the maintenance of health rights and interests of either urban or rural residents. 7 Integration reforms have been piloted to address the fragmented health insurance system in China. 8 9 However, a number of barriers to integration reform still exist, such as the need for improvement in management systems that would reduce inequity and expand benefit coverage. 10 11 12.9% of the Chinese population has catastrophic health expenditure (CHE) in 2011, higher than many countries, 12 such as Mongolia, 13 Kenya 14 and Turkey. 15 Decreasing the economic burden for families, especially for families of patients with chronic diseases, and sharing the financial burden of healthcare are significant challenges facing China.
Previous studies have demonstrated that the economic status of households is relevant to CHE. In particular, if the head of the household is employed, that circumstance is a protective factor against CHE. An increased number of people with a chronic disease in a household and an elevated number of hospitalisations are risk factors for CHE. 16 Medical insurance, including NCMS coverage, is an effective method of relieving CHE. 17 However, few studies have researched the impact of financial risk and medical insurance on health service utilisation in patients with chronic diseases. 18 19 In China, the majority of people, including patients with chronic diseases, choose to use hospitals rather than primary health centres for their healthcare, most likely because the perception is that the quality of care in hospitals is superior to care provided at health centres. 20 In theory, the government requires healthcare institutions at all levels to cooperate with each other to provide continuous and comprehensive health services for patients with chronic diseases. Primary healthcare institutions offer lifestyle intervention, health education and counselling, and monitoring and control of therapeutic plans. Tertiary/specialised hospitals develop professional treatment programme for patients with uncontrollable conditions or severe chronic diseases. As preventive health services are difficult to be effectively compensated, there is no significant difference between preventive health services offered by primary care centres and those offered by hospitals. However, an empirical study demonstrated that community health centres (CHCs) provided better quality primary care than secondary or tertiary healthcare facilities. 21 There must be other persuasive factors that affect healthcare utilisation behaviour, influencing patients to choose hospital care. 22 The results of previous research indicate that integration of healthcare services can be effective in improving levels of care and quality of life for patients with chronic diseases. 11 Strengthening the ability of primary health organisations to provide chronic disease management is an important step towards achieving healthcare service integration. However, despite policy measures to strengthen and promote primary care, patients in China increasingly choose to access higher level hospitals. 23 The resultant overcrowding at these hospitals and the underutilisation of primary care centres diminishes the effects of continuing health system investment, to the detriment of the health of the population.
A qualitative study demonstrated that the severity of disease, the medical staff employed, the convenience of transport, levels of equipment and the availability of drugs were important considerations in choosing healthcare facilities in China. 24 Strengthening primary care may well be effective in increasing primary care utilisation by the rural population but it is less so for the urban population. 25 Medical insurance is also a significant factor controlling the behaviour and choices of patients with chronic diseases. Therefore, the impact of various medical insurance plans on the healthcare utilisation of patients with chronic diseases requires further exploration.
The Anderson model has been used in numerous studies about the utilisation of health services, 26 27 about the cost of health services, 28 and about reporting healthrelated quality of life. 29 The model predicts use of health services from predisposing factors (ie, age, education, gender or race), enabling factors (ie, family income, marital status, social support network) and need (ie, health status). This study used the Anderson model to analyse the effect of different medical insurance systems and to assess the cumulative joint effects of medical insurance and family health financial risk on healthcare utilisation among patients with chronic conditions in China. 
MethODS

Study population and sampling
This study used data from the China Family Panel Studies (CFPS) survey funded by the Chinese government and created by the Institute of Social Science Survey at Peking University in 2014. CFPS data are collected using multidimensional, multilevel and longitudinal methods and aims to provide the most thorough, reliable and valuable data for scientific research as well as reliable evidence for state policy-making. The CFPS survey covers broad topics regarding the economic status, education, family relationships, migration and self-rated health of patients; data are collected at personal, household and community levels. The survey contained the combination of variables required for our analysis, including individual socioeconomic status, medical expenditure, medical insurance and other demographic characteristics. The survey pool encompassed 29 provinces in China that represent 95% of the Chinese population. Approximately 16 000 households and 37 147 adults (older than 16 years) were questioned in this survey, including 20 517 in rural areas and 16 630 in urban areas. Among them were 5260 adults who had suffered from a chronic disease for more than 6 months.
Measures
The dependent variables in this study were the three healthcare choices available in China. Healthcare utilisation models (HCUMs) were self-reported by participants who answered the question: To which institute do you most often go when sick? Possible answers to this question were: ► Clinic/community health station (CHS). ► Township hospital/CHC. ► Tertiary/specialised hospital.
There are differences in the three level health service systems offered in urban and rural areas in China. The urban three level health service system includes a tertiary/ specialised hospital, a CHC and a CHS/Clinic. The rural three level health service system includes a tertiary hospital, a township hospital and a clinic. Most CHCs in urban areas, like township hospitals in rural areas, can provide inpatient, outpatient and public health services for the public. CHS and clinics provide outpatient and public healthcare services. Primary healthcare refers to the basic healthcare and public health services provided by CHC/township hospital and CHS/clinics. Medical insurance was assessed by one question: Which is your current medical insurance? There were five possible answers to this question:
None of the patients in the sample had two types of health insurance. Because the basic medical insurance offerings cover different populations according to the person's type of work and residence location, almost no one can have two different basic medical insurance.
Health financial risk was measured through medical expenditure and family income. Family income was calculated from personal annual income. Total medical expenditure included outpatient expenditure and inpatient expenditure over the past year. To calculate health financial risk, medical expenditure was divided by family income. Medical expenditure/family income results <0.2 indicated low health financial risk. Medium health financial risk was suggested by medical expenditure/ family income ≥0.2 and<0.4. High health financial risk was indicated by medical expenditure/family income ≥0.4. Patients with zero family income were defined by the study as having high health financial risks.
China has the largest number of internal floating migrants of any country, most of whom have moved from rural to urban areas, according to the Hukou registration system. More than 85% of these migrant patients chose NCMS in their hometown in 2014. The rural-urban migrants should get reimbursement in their hometown. It is not very convenient. This may limit their utilisation of healthcare.
Based on a standard Anderson behaviour model, this study constructed an adjusted Anderson theoretical model of healthcare utilisation from influencing factors according to the availability of information on the variables (figure 1). Predisposing variables were age, gender, occupation, education and the degree of trust in doctors. Enabling variables were the medical insurance scheme, family health financial risk, location of residence, marital status and rural-urban migration status. Measures of need were self-rated health (good, fair, bad), 2-week morbidity (the value equal one if individuals who got sick in the past 2 weeks), and occurrence of hospitalisation (the value equal one if the frequency of hospitalisations was once or more in past year).
Data analysis
Descriptive statistics were used for family health financial risk and medical insurance scheme.
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A χ 2 test was used to identify differences among groups. Continuous variables were analysed using a one-way analysis of variance (ANOVA) F-test, also used to identify significant differences among different family health financial risks and HCUMs. We selected all participants who answered 'yes' to the question: Do you have a chronic disease? All key variables were coded as multicategorical. A multinomial logistic regression was calculated to examine whether medical insurance predicted HCUMs, controlling for covariates and described as model 1. The principal effect and interaction effects between family health financial risk and medical insurance on choice of medical institutions are depicted using model 2. Finally, we tested for all effects of family health financial risk and medical insurance on HCUMs, controlling for other covariates. The OR of all effects was calculated from the product of ORs of the principal effect and interaction effects in model 3. All statistical analyses were conducted using STATA V.12.0. A p<0.05 was considered statistically significant.
Patient and public involvement
All data in this study were derived from the CFPS database, so no patients or members of the public were involved in the study design, outcome measurement, data analysis or interpretation of results.
reSultS
Descriptive analyses
The descriptive characteristics of the study sample are shown in table 1. The mean age of the 5260 participants (2996 females, 56.96%) was 55.62 years. The proportions of families of patients with chronic diseases at low, medium and high health financial risk were 34.08%, 5.27% and 60.65%, respectively. The percentage of patients with chronic diseases who had basic medical insurance coverage was 93.81%; the majority of these patients had rural NCMS coverage (64.65% of total). The proportion of patients with UEBMI, URBMI and GFMI coverage were 15.48%, 9.29% and 4.39%, respectively. The proportion of patients who often received care at comprehensive or specialised hospitals was 47.76%, with only 29.33% choosing a clinic or CHS and 22.91% using a township hospital or CHC.
A greater proportion of patients with chronic diseases who were covered by NCMS preferred primary healthcare than did patients in other coverage schemes. Patients who rated their health as good were less likely to use hospitals.
For reasons of privacy, some participants did not want to answer questions about their health expenditure, education or hospitalisation history, so the total number of participant responses in each of the family health financial risk, education and hospitalisation categories is less than 5260. A few participants had difficulty answering questions about degree of trust in doctors and about selfrated health.
A one-way ANOVA was conducted to determine if there was a significant variance in the means of healthcare expenditure and family income across different models of healthcare utilisation in patients with chronic illnesses (table 2). We were able to conclude that the site where healthcare was provided (clinic/CHS, township hospital/ CHC or tertiary/specialised hospital) correlates to the mean of total health expenditure (F (2, 5206)=88.16, p<0.001), hospitalised expenditure (F (2, 1550)=14.07, p<0.001) and family income (F (2, 5257)=19.71, p<0.001). The utilisation of healthcare services is influenced by the family's capacity to pay. Generally, patients with higher family income prefer to go to higher level hospitals. Research measuring the impact of the household financial risk of patients with chronic illness on health service utilisation is described in first part of the section of multinomial logistic regressions.
Multinomial logistic regressions
The multinomial logistic models for HCUMs are presented in table 3. The models are consistent with our hypothesis: medical insurance and occurrence of hospitalisation are significantly associated with HCUMs in all models adjusted for other covariates. Due to the lack of effective integration between three level healthcare service systems, tertiary/specialised hospitals do not want discharged patients to use primary healthcare services simply to save money. Transferring from hospital to community remains difficult for a long period of time; most inpatients from tertiary/specialised hospitals continue to use higher level healthcare services.
Although basic medical insurance has increased the reimbursement rate for primary healthcare services, but it is not enough to attract patients to use primary healthcare services. Results indicate that the medical insurance system was the primary factor affecting the utilisation of healthcare services for patients with chronic diseases. However, different reimbursement schemes have a considerable impact on the flow of patients. Model 1-1 and model 1-2 reveal that the NCMS promotes the utilisation of clinics/CHS services, but UEBMI, URBMI and GFMI hinder the utilisation of Clinics/CHS services. Model 1-3 and model 1-4 reveal that the NCMS has promoted the utilisation of township hospital/CHC services significantly, URBMI has had no significant effect on patient utilisation of township hospital/CHC services, and UEBMI and GFMI do not encourage patients to use township hospital/CHC services. Model 1-5 and model 1-6 show that the NCMS did not encourage patients to use tertiary/specialised hospital services that UEBMI and GFMI encouraged patients to use those services, and that URBMI did not significantly promote the utilisation of those services.
Overall, patients with NCMS coverage are more likely to choose primary health services in models 1-3, compared with patients with other medical insurances. Patients with chronic diseases were more likely to choose healthcare centres depending on the degree of family Open access health financial risk. Patients at low health financial risk preferred primary healthcare centres. Age, employment status, level of education, degree of trust in doctors, residence, marital status, immigration status, self-rated health and hospitalisation affected healthcare utilisation as well. Patients with chronic disease who were older, with a rural residence, employed, with a lower education level, with better self-rated health, without hospitalisation were more likely to select primary healthcare centres. Those who lived in the countryside were married, trusted doctors to a lower degree, had higher educational levels, had poor self-rated health and were more likely to choose general hospital care. Table 4 displays the ORs (95% CIs) calculated by the multinomial logistic models. The results demonstrate that medical insurance and family health financial risk were statistically significant factors, with an interaction effect in the case of model 2-5 with adjustment for covariates. Patients at higher health financial risk and with insurance coverage from UEBMI or GFMI tended to choose hospital care. Conversely, no particular HCUM was significantly associated with patients at high health financial risk who had insurance with NCMS or URBMI.
The multinomial logistic models for HCUMs are shown in table 5. Patients with chronic diseases covered by NCMS insurance who had low family health financial risk had the highest odds of using primary healthcare, followed by patients at high/medium family health financial risk and NCMS coverage. High financial risk individuals with URBMI insurance tended to choose community healthcare. Patients with UEBMI and GFMI insurance coverage preferred hospital care.
DISCuSSIOn
This study explored the interaction between medical insurance and hospitalisation on HCUMs.
Findings of the study will help to focus the attention of policy-makers on patients with chronic disease and on the healthcare utilisation models described in this paper, encouraging the design of policies that are more specific to patients with chronic disease.
Our findings demonstrate that medical insurance and family health financial risk are connected to HCUMs. Medical insurance scheme (including NCMS, UEBMI, URBMI and GFMI), family health financial risk, and their combined effects were significant in the choice of medical institutions for patients with chronic diseases.
Age, occupation, education, marital status, residence, self-rated health and hospitalisation also had significant impact on the HCUMs of patients with chronic diseases. Gender and 2-week morbidity did not impact HCUMs, but degree of trust in doctors did. Individuals who expressed low trust tended to waste medical resources. Previous studies have found close correlations among the doctorpatient relationship, defensive medicine behaviour and overprescription. 30 Self-rated health and hospitalisation were significant influencers on choice of medical institution for patients with chronic illnesses. Patients with poor self-rated health and hospitalisations in the previous year were more inclined to choose hospital care. We found that NCMS and URBMI encourage patients with chronic diseases who have had hospital stays to choose a primary healthcare setting, whereas UEBMI and GFMI encourage hospital care in these patients. Patients covered by NCMS who have low financial risks usually do use primary healthcare. It may be that these patients do not have serious diseases and can use primary healthcare easily in rural region.
Coverage under the four insurers affects patient choice of medical institutions other than hospitals, with clinic/ CHS chosen by 82.6%, 5.3%, 4.8% and 1.6% of patients with NCMS, UEBMI, URBMI and GFMI insurance, respectively. Premiums of different insurance schemes vary significantly. The UEBMI financing level of ¥2841 in 2014 is six times higher than that of NCMS (¥411 in 2014) and URBMI (¥409 in 2014); NCMS and URBMI insurance reimbursement rates are lower. Patients with NCMS and URBMI, who are more sensitive to the price of health services, are more likely to use primary healthcare services for hospitalisations.
Only 52.24% of patients with chronic diseases use primary healthcare systems regularly, 22.91% choosing township hospitals or CHCs and 29.33% using clinics or CHSs. 47.76% of patients with chronic illnesses used hospitals to receive healthcare services often.
Consistent with previous findings, hospital care is still the preferred choice for the majority of patients with chronic diseases, possibly because they trust the quality of medical care in hospitals more, despite having to wait longer to schedule a hospital appointment and having Open access Table 3 Multinomial logistic models of healthcare utilisation (model 1) Open access Table 4 ORs (95% CIs) obtained from multivariable-adjusted † multinomial logistic models (model 2) to travel further to attend a hospital appointment. Many patients with chronic illnesses are still reluctant to make use of primary healthcare services, perhaps because they still consider primary care ineffective and believe that primary care doctors do not have enough skills to treat their diseases. These patients may not believe that primary healthcare institutions are able to provide all of the appropriate medicine and guidance for the treatment of some serious diseases. They may worry that they will still need to go to a hospital after using primary care, and that this extra step will increase their indirect costs. As it is clear that the choices of patients with chronic illnesses are influenced by a host of factors and constraints, 31 32 a likely trend is that the management of chronic disease will be strengthened in primary healthcare systems in the future. The development of primary healthcare options remains essential to improving the equity and the efficiency of health services, particularly for patients with chronic disease. Although China has made remarkable progress in strengthening its primary healthcare system, but it faces many challenges. 9 33 Already, gatekeeper systems have been implemented in Beijing and Shenzhen city that ensure primary care system utilisation. if gatekeeper systems are built, medical insurance systems integrated, and other aspects of these influencing factors changed, the HCUMs of patients with chronic diseases, along with their family's health financial risk, will also be modified. China is in the process of integrating the rural NCMS and URBMI schemes into the RBMI scheme in order to provide equitable rights and basic medical insurance to both urban and rural residents. In the process of medical reform, and to achieve a greater integration of medical services, the capacity of primary healthcare services should be further enhanced, the quality of primary health services should be promoted more effectively, and the insurance reimbursement system improved. 34 35 If the reimbursement scheme of medical insurance was to be adjusted (if the reimbursement package of primary healthcare service was increased, eg), healthcare utilisation choices would likely change.
In this study, more than 60% of families (n=3164) incur CHE (medical expenditure/family income ≥0.4). Of these, 68.68% have NCMS insurance and 12.61%, 8.44% and 4.55% are covered by UEBMI, URBMI and GFMI, respectively, with 5.72% having no insurance. The incidence rate of CHE without basic medical insurance was 56.2%. The incidence rates of CHE with basic medical insurance were 64.5% (NCMS), 49.4% (UEBMI), 55.2% (URBMI) and 63.2% (GFMI). Health service utilisation and out-of-pocket expenses differ significantly in households with and without members suffering from chronic disease. 36 Among patients with chronic diseases in China, (in) equality in the health services provided is still largely determined by family financial capability. Current insurance schemes are insufficient to address this inequity. 37 Critical illness insurance that reduces the incidence of CHE was implemented in China beginning in 2012, but previous research has shown that it has a limited effect on the reduction of the incidence of CHE. 38 39 The critical illness insurance system requires further improvement and promotion of its increased use of primary healthcare services in patients with chronic diseases at high financial risk.
There are a number of limitations associated with this study. First, the data used in the study were part of a crosssectional survey, limiting interpretation of the results and making it difficult to draw causal conclusions. Second, this study used the value 0.4 as the threshold of high family health financial risk (family medical expenditure/ family income). Family expenses may be a better denominator than family income to evaluate financial risk.
In addition, financial risk may interact with healthcare utilisation. Medical services at hospitals might be more expensive, thus making patients who receive hospital services at high financial risk. However, results show that patients with medium or high financial risk are likely to choose tertiary/specialised hospital care, indicating that financial risk might not be one of the most important factors affecting the choices of medical services. The quality and capability of primary health institutions may be of more importance, for example, ideal primary healthcare services should provide low-cost and high-quality health management services for patients with chronic diseases, thereby reducing hospital admission rate and the economic burden of chronic disease. However, whether the urban and rural primary healthcare systems in China have the capacity to grow and achieve this deal needs to be studied further. Future longitudinal studies are required to assess policy trends. In particular, we hope to explore in the future the lagging effect of financial risk on HCUMs of patients with chronic diseases. Further Table 5 ORs (95% CIs) obtained from multivariable-adjusted multinomial logistic models regressing on medical insurance and health financial risk, accounting for interaction of health financial risk and medical insurance (model 3)
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Health financial risk observation of the integration effect of the medical insurance system on the behaviour of patients with chronic diseases is also suggested.
COnCluSIOnS
The utilisation of primary health services by patients with chronic disease is still limited, although primary healthcare services can provide economical and convenient healthcare services. 40 Strengthening the primary health system is imperative to increasing access to and usage of primary care services, particularly for patients with chronic disease. 41 Medical insurance providers should encourage patients with chronic diseases to use primary healthcare to reduce family financial burden and the risk of high medical insurance expenditures. Improvement in the medical insurance system and promoting utilisation of primary healthcare services for patients with chronic diseases requires consideration in the future. NCMS is the only insurance that is effective in promoting primary healthcare utilisation for patients with chronic diseases; however, NCMS has only limited effect on the healthcare utilisation of patients with chronic diseases who are at high financial risk. Policy-makers must be attentive to the value of primary healthcare to patients with chronic disease and at high family health financial risk in order to meet their care needs. To start, the government should advance the capability and the system of primary healthcare, improve the training of caregivers and personnel in primary healthcare, and increase capital investment to meet the needs of patients with chronic disease in order to provide equitable, accessible, high-quality healthcare services at primary health institutes. Second, the government should adjust medical insurance policies to make primary healthcare centres more attractive to patients with chronic disease, for example, adjusting of reimbursement scheme, establishing of gatekeeper system. Finally, policy-makers should focus on strengthening trust in doctors to break down any social prejudice associated with primary healthcare.
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